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worse with pyrexia, 1040 to 1060 F., and died three weeks after admission. There were signs of consolidation also at the left apex. There was no generalized tuberculosis.
The CHAIRMAN said that, judging from his post-mortem experience, tuberculous disease of the lungs of this kind in young children was by no means uncommon. It was a special feature of tuberculous disease in early childhood. for the mischief to start in the bronchial glands and spread from them into the lungs, the tubercles being more sparsely scattered as the periphery of the organs was approached.
Sections from a Case of Progressive Spinal Muscular
Atrophy of Infants (Werdnig-Hoffmann Type).
By LEONARD PARSONS, M.D.
THE sections were obtained from a boy, aged 3 years, the third child in a family of six. He was normal until the age of 10 months. Wasting commenced after an attack of bronchitis. At l year he could move the arms well at the elbows, but movements at the shoulder-joints were poor; the legs could be well moved. Wasting in the lower limbs was first noticed in the upper part of the thigh. He was never able to sit up alone or to crawl-i.e., weakness was first noticed in the back muscles and in the muscles of the pelvic and shoulder-girdles. During the third year he gradually lost the power of holding his head erect, and his voice became feeble.
State: Marked wasting, weight 9 lb., intelligence good. Unable to sit up alone, and when propped up scoliosis to the left in the lower dorsal and lumbar regions develops. Back muscles wasted. The head flopped about. Arms: Marked wasting and flaccidity, shoulder-girdle muscles almost complete paralysis, supination impossible, wrist-drop. Movements of fingers possible but weak, some extension and flexion of the elbow also possible. Fingers long, thin, with characteristic overaction and slowness in performing movements. The hands, which are not wasted, assume a rather characteristic position. Legs: Very thin, adducted, internally rotated, and slightly flexed at the hipand kneejoints. Right talipes equino-varus, left talipes equino-valgus. The only movements possible are weak flexion and extension at the ankle and of the toes; the paralysis is of the flaccid type. No wasting of the feet notice-able. Abdominal muscles very atrophic and ballooned. Intercostal muscles completely paralysed, and respiration is entirely diaphragmatic. Thorax shows a "trichterbrust" deformity. Knee-, ankle-, and armjerks absent, abdominal reflexes absent, organic reflexes normal. No sensory chanages. Marked diminution in excitability to electric current with slight R.D. Cerebrospinal fluid normal.
The most striking feature about the case was the marked degree of flaccid palsy of the limbs.
Progress: Whilst under observation-six months-the paralysis of the lower limbs increased somewhat. Movements at the ankle-joints became impossible, and those of the toes became veiy feeble. Death was due to broncho-pneumonia.
At autopsy the wasting was found to be even greater than appeared before death, since a fair amount of subcutaneous fat persisted. The erector spinw, glutei, latissimus dorsi, rhomboids, trapezius (particularly the lower half), sternomastoid, pectoralis major and minor were all very pale and atrophic. The sternal head' of the sternomastoid and the upper part of the pectoralis major were less affected than the other muscles. The deltoid was wasted to an extreme degree; the biceps and coracobrachialis, although much wasted, yet contained a fair number of apparently healthy fibres. The psoas, iliacus, and quadriceps extensor were extremely pale and atrophic. The condition of the muscles was the same on both sides of the body. The fibres of the intercostal muscles and of the muscles of the anterior abdominal wall had almost entirely disappeared. The diaphragm alone of all the muscles examined was of a good colour and not wasted.
Sections of the muscles stained by Van Gieson and by the Marchi methods are shown. There is a considerable increase in fibrous tissue between the muscle-bundles.' The muscle-fibres are altered in two ways, some are larger than normal and show a rounded contour on crosssection, but by far the greatbr number are smaller than normal (001 mm. and less), some indeed are so small as to be almost on the point of complete atrophy. These small fibres show an enormous increase in the number of nuclei, so that the section in parts is almost black with them. They appear to be formed by the splitting of the large and normal-sized fibres into a great number of small ones, and at the point, of fission multiplication of the nuclei takes place. Striation even in the small fibres is, on the whole, very well preserved. The altered fibres are spread irregularly through the muscle and are not localized to any one spot. The muscle-spindles, even when situated in the middle of changed A-5 fibres, show a normal structure, the intrafusal fibres being 0 025 mm. in thickness.
The Marchi-stained sections show an increase in the amount of interstitial fat. A large number of the fibres show no fatty change, but some, and those c.hiefly of a normsl size, show a certain amount of true fatty degeneration.
In Weigert-Pal sections of the cord the anterolateral columns stain rather more lightly than the posterior coluinns, but no definite tract is affected. The fibres of the anterior root are seen to be markedly diminished in number and less than those of the posterior root; they also take the stain more feebly. The sections shown stained by Nissl's method exhibit a most striking diminution in the number of the cells of the anterior horn. Full two-thirds of the cells normally present are missing, and those that persist are considerably smaller than normal.
In the cervical and lumbar regions it is a rarity to find a normal-sized cell, and many appear to be on the point of complete disappearance. A slight degree of chromatolysis is not uncommon, and a few cells, particularly in the lumbar region, show complete chromatolysis. The atrophy and fibrosis of the anterior roots is well seen in the sections stained by Van Gieson's stain. The posterior root and their ganglia, and the medulla were normal by all the methods used. Marchi sections of the spinal cord showed that no recent degeneration was present.
DISCUSSION.
Dr. PARSONS added that the condition seemed to be myelopathic. Dr. Batten 1 had shown from a series of post-mortems what was probably the true sequence of changes, viz.: that in the early stages the anterior horn cells were not diminished in number or size, showed little chromatolysis, and that the Marchi method showed degeneration in the anterior roots, both intraand extra-medullary; whereas in older cases the cells diminished in size and number, chromatolysis increased, there was no Marchi change, and fibrosis of the anterior nerve-roots occurred.
Dr. JEWESBURY said that during the past year he was engaged with Dr. Topley in investigating histological changes in muscles from many cases of wasting diseases with the exception of neurological ones. They had had great difficulty in getting good sections of muscle, and they had found the celloidin method the most satisfactory one. He asked how the sections had been cut in this case. The marked increase in the nuclei referred to by Dr. Parsons was also seen in all the cases of wasted muscle which he and Dr. Topley had examined. In many cases the muscle-fibre nuclei were massed together, and in a fpw the nuclei were arranged around the periphery of the muscle-fibre, and in transverse section the appearance closely resembled that of a tubercular giant cell. In certain tuberculous muscles there were tubercular giant cells present and also muscle-fibres with this peripheral nuclear arrangement, and it was difficult to distinguish the one'from the other-the main point of difference was the presence of a fine striation in the muscle-fibres. Dr. Parsons had said that fatty degeneration was present in the muscle-fibres of his case. He (Dr. Jewesbury) asked what stain was used to show this, and if it was often present in the muscles in nervous diseases. In non-neurological cases fatty degeneration of muscle was rare and only occurred in a few conditions, such as certain blood diseases and acute specific infections.
The CHAIRMAN asked Dr. Parsons if he would state what was meant by the Werdnig-Hoffmann type of muscular atrophy.
Dr. PARSONS replied that the Werdnig-Hoffmann type of atrophy was one which begajn around the shoulder and the pelvic girdle, and was progressive.
The condition occured in families and always commenced after birth. It was a flaccid palsy.of spinal origin which progressed towards the extremities of the limbs. It was! first described by Werdnig, and later by Hoffmann. This child could only move his hands and elbows slightly, and could flex and extend the foot and toes. When once an advanced case had been seen he did not think there was difficulty in recognizing another, for there was something very characteristic about them. It was not much unlike amyotonia congenita, but the latter was present at birth, the intercostal and abdominal muscles were not paralysed, and the condition tended to improve. He had been much indebted to Dr. Jewesbury's paper on muscles, for from it he got a great amount of help in rightly interpreting his sections. They were cut in celloidin, which was the only way to get satisfactory results. The atrophic fibres were formed from normal fibres by fission. He did not find the giant cell formations which Dr. Jewesbury referred to. The Marchi stain did not show much fatty degeneration, but there was a peculiarly fine dusting all through the musclefibre, and this was present chiefly in the normal-sized fibre.
